Fourteen grass accessions were evahrated in terms of yields, nutrient quality, and palatability to sheep at the U.S. Sheep Experiment Station in southeastern Idaho. The interspecific hybrid (Agropyron cristatwn X A. desertorum) produced the greatest amount of total biomass (which includes leaves, stems, and heads), but Russian wiidryes (Psathrostachys juncea), tall fescue (Festuca arundinacea), and the RS-hybrid (Elytrigia repns X E. spicata) produced a greater proportion of leaf material.
crested wheatgrass, while Dewey and Asay (1975) estimated that 5 million ha have been planted in the western United States. In Idaho alone some 650 thousand ha of public land (BLM document, 1974) and an additional 200 thousand ha of private land (Dr. Lee Sharp, quoted in Reynolds and Trost 1980) have been planted to crested wheatgrass. Although seeding acreages for Russian wildrye do not appear available, Drawe and Palmblad (1977) indicate that the species is widely distributed over the Northern Great Plains and Intermountain areas. Such extensive use is based on their value determined through performance testing and research.
The value of crested wheatgrass, in a grazing context, is that it can be used to provide earlier feed, while deferring use of native pastures (Sarvis 1941 , Lodge 1963 , and Smoliak 1968 . Russian wildrye often provides more nutritious feed during summer and fall compared to native range (Rogler and Lorenz 1970) . In Canada, Smoliak and Slen (1974) have shown that both crested wheatgrass and Russian wildrye are effective in reducing the acreage requirement and extending the grazing season when used in conjunction with native pastures. While these species have proven their value, research is in progress to further improve grass species for use on semiarid rangelands through selection and hybridization within and between species.
Scientists at the Crops Research Laboratory2 at Logan, Utah are actively breeding superior strains of wheatgrasses, wildryes, and promising interspecific hybrids, and evaluating their performance under a variety of climates and sites. This study, one part of the effort, reports on the performance of some standard commercial source material and new selections outplanted at the U.S. Sheep Experiment Station. The information presented is useful for comparing the adaptability, productivity, quality, and palatability to sheep of the various accessions with performance at other sites and with other selections.
Evaluating the performance of new grass cultivars and species under a varietv of environmental conditions is verv imnortant in
Study Area and Methods order to develop recommendations for their use. Speciks such as The study area is located in a sagebrush-grass site characteristic the crested wheatgrass ("Fairway", Agropyron cristatum and of the Upper Snake River Plains in southeastern Idaho, approxi-"Standard", A. desertorum) and Russian wildrye (Psathrostachys mately 85 km north of Idaho Falls. Prior to site preparation, the juncea)' have been used extensively on semiarid ranges for grazing, vegetation consisted primarily of threetip sagebrush (Arremisia erosion control, and roadside stabilization. In Canada, Lodge et al. tripartita), bluebunch wheatgrass (Elytrigia spicatay, and Nevada (1972) reported that some 800 thousand ha had been planted to bluegrass (Poa nevadensis). The soil is considered to be in the vegetation. During late October and early November 1977, 14 grass accessions were hand-seeded into 13 rows within a plot 6.1 X 6.1 m at rates shown in Table 1 . Each accession was replicated 3 times. Observations of germination were begun in early April 1978. In mid-May 1978 the number of emerged plants contained in 15.2 cm of 6 rows per plot were counted. The locations were randomly selected. Yields were determined during late June and midSeptember in 1978 and 1979 by harvesting a strip 30 cm wide to a I-cm stubble height across 10 rows of each plot, air-drying (18-27O C) and weighing to the nearest gram. The leaf blades were separated from stems and were ground to pass a 40-mesh screen for chemical analysis. Inadvertently, the 2 fractions were not weighed. However, in late August, 1983, 61 cm, randomly selected, of one row in each replication was harvested and separated into leaf blade and seedstalk fractions to determine the percentage of leaf material.
Nitrogen was determined by standard micro-Kjeldahl procedures and is reported as percent crude protein (% N X 6.25) (Bremner 1965) . Phosphorus, sulfur, calcium, magnesium, potassium, copper, manganese, and zinc contents were determined on 2: 1 nitric acid:perchloric acid digests (Greweling 1976). Phosphorus was determined by the ammonium metavanadate-ammonium molybdate procedure (Greweling 1976 free-access to all plots and then rating the degree of use. Ewes and while a minimum of 22 CWG-(V6-7) plants emerged per meter of some rams were grazed for 7 days between S/6-5/ 14, for 5 days row (Table 3 ). The yields on June 30, 1978, of the 9 Agropyron between 719-7113, and for 8 days between 9/S-9/ 15. At each date accessions and 1 Elytrigia accession were related to the number of emerging plants. simple linear equation (Y=210 + 4.05X) was not the stocking rates were 56, 105, and 79 sheep-days per ha, respectively. The amount of utilization and amount of seedstalks were rated on each plot by 3-4 individuals using a scale of O-10; where 10 represented the maximum amount of use or maximum number of seedstalks. Initially all plots were visually examined to determine the plot which appeared to be grazed the heaviest or had the most seedstalks. Then, all other plots were compared to the maximum and rated accordingly. On March 20, 198 1, approximately one-third of each plot was burned to remove accumulated seedstalks to improve accessibility and use by sheep. Counts of seedstalks in burned and nonburned portions were made in late July, 1981, to determine whether burning would reduce the incidence of seedstalks.
An index was computed to compare the accessions in terms of their overall value. This index was the sum of the percent of the largest leaf yield on July 3, 1979, percent of the largest leaf crude protein contents (June 30 and September 15,1978) , and the percent of thegreatest rated used (May 14 + July 14 + September 15,198O). The highest obtainable index was 300.
Results and Discussion
Seed was planted at varying rates between accessions, because of the limited availability of some seed lots (Table I) . Originally, the plan was to seed at 13.4 kg/ha to achieve a fully stocked stand. However, it was subsequently found that the number of emerging plants was not related to the seeding rate, and the yield data suggest that most accessions could produce satisfactory stands at seeding rates as low as 9.0 kg/ ha.
Germination md Emergence
By mid-April 1978, the following accessions had germinated in at least 1 of each of the 3 replications: CWG-I63 (Fairway), CWGHybrid, CWG-(V6-7), Siberian WG, and RS Hybrid. By May 2 all accessions in all plots had germinated. Precipitation was nearly 4 times above average in April, 1978, and temperatures were about normal (Table 2) , which may have contributed to the successful 
Total and Leaf Yields
The CWG-hybrid produced the greatest total biomass (leaves, stems, and heads) and RWR-128 the least, based on the average yields over the 4 harvest dates (Table 3) . Although, the RS hybrid was ranked seventh in total biomass, nearly all the biomass was contained in the leaf fraction compared to the other wheatgrass accessions. The leaf fraction also contributed the most biomass in the tall fescue and Russian wildrye accessions.
Crude Protein Contents
All accessions had leaf crude protein contents greater than 11.4% on June 30 (Table 4) . Of the wheatgrasses Nordan had the highest protein content at 16.7%, and the RS-hybrid had the lowest content at 11.5%. Perez-Trejo et al. (1979) found a very sharp drop in crude protein content of the RS hybrid between May 15 and June 15, from 26.1 to 13.4%, respectively. Although these values appear to be low, the June 30 harvest date is near the end of the growing season and plants are becoming dormant. BozoiskySelect had the highest crude protein content of any accession at 17.6% at this June date.
By mid-September leaf crude protein contents averaged 7.4% for the wheatgrasses, 11.3% for the Russian wildrye accessions, and 8.4% for tall fescue. Bozoisky-Select and RWR-VI3 maintained relatively high leaf crude protein contents of 13.2 and 12.6%, respectively. Between September 1 and September 15, 1978, the site received 36 mm of precipitation, which may have been sufficient to initiate new growth in some species and thus increase crude protein contents. However, the RS hybrid had only 7.3% crude protein content in this study, but Perez-Trejo (1979) found a large increase with fall regrowth.
According to the NRC-NAS (1970,197S) crude protein requirements for cows nursing calves (9.2% CP) and ewes suckling lambs (11.5% CP) should be met by all accessions during the spring and early summer. Maintenance of dry pregnant mature cows (5.9% CP) would be sustained by all accessions in late summer and fall, but ewe maintenance (8.9% CP) may require some supplementation for sheep grazing on most accessions.
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Calcium, Magnesium, Phosphorus, and C8:P Ratio
Calcium percentages tended to increase with advance in plant maturity and were above the levels recommended by NRC-NAS (1970 , 1975 for most accessions at both dates.
Magnesium contained in the forage decreased in the wheatgrasses, except for the RS-hybrid, which showed an increase. Magnesium also increased in the tall fescue and the 3 Russian wildrye accessions between June 30 and September 15. The increases may be associated with the tendency of Russian wildrye and tall fescue to remain greener for longer periods and their ability to renew growth sooner in response to fall precipitation. The levels of magnesium were considered adequate for both cattle and sheep during the spring through fall period.
On June 30 phosphorus percentages varied from a low of 0.24% in the CWG-hybrid and CWG-(M34-38) to a high of 0.32% in Fairway, CWG-R, and tall fescue. Phosphorus levels declined to a low of 0.08% in CWG-(M34-38) in mid-September. At the latter date phosphorus levels were well below those recommended for all classes of cattle and sheep as given in NRC-NAS (1970 , 1975 .
Once the basic requirement for calcium and phosphorus is met the ratio of Ca:P is important. In normal circumstances the ratio should be less than 2: 1, but can be as wide as 7: 1 when sufficient vitamin D is present (NRC-NAS, 1970) . In most cases vitamin D is synthesized in the presence of adequate sunlight and retained by animals. All accessions had ratios less than 7: 1, except for CWG-I63 and CWG-(M34-38) on September 15.
SuIfur and N:S Ratio
Sulfur values were relatively low in all accessions at both dates, but were above or near levels of 0.1% recommended by the NRC-NAS (1970) for cattle. The values were well below the 0.14-o. 18% for ewes and the 0.18-0.26s recommended for lambs (NRC-NAS, 1975) . The levels declined with plant maturity, as expected, in all accessions except for Bozoisky-Select. This increase in Russian wildrye may be due to active growth occurring prior to the September 15 date.
For proper nitrogen utilization in the animal, the optimum ratio of N:S should be between 10: 1 and 15: I (Allaway, 1969) . In these accessions the ratio was greater than 15: 1 for the June 30 date and within the range for the September 15 date. Early in the season animals may have a reduced protein conversion efficiency and suffer nutritional problems if these accessions were the only source of forage. The potassium levels of the 10 Agropyron-Elytrigia accessions are adequate for cattle and sheep during the spring and summer, but declined to levels at or below the recommended 0.6-0.8% of the ration dry matter in the late summer and fall. Tall fescue and the 3 Russian wildrye accessions contained sufficient potassium throughout the period.
High levels of potassium in the spring and generally lower levels of calcium and magnesium give rise to high ratios of K:(Ca + Mg). Kemp and t'Hart (1957) indicate that when the ratio, expressed on an equivalence basis, is greater than 2.2:1 the incidence of grass tetany also increases dramatically. Both RS-hybrid and tall fescue had ratios above 2.2:1 on June 30. However, the blood serum magnesium level, a criterion for proneness to grass tetany (Mayland and Grunes 1979) , indicates that all accessions were safe to graze on June 30. Murray et al. (1978) found the ratio declined with plant maturity suggesting that earlier in the spring the ratio may well be above 2.2: 1 for many of the accessions. Copper, Manganese, and Zinc Contents Copper levels in forage of all accessions, except Fairway, were adequate (X5 ppm) for cattle and sheep on June 30, but were inadequate in 10 of the 14accessions on September 15. Should the accessions be planted on sites where high uptakes of molybdenum might occur, a copper deficiency in animals could be induced even when the copper content is quite high. Also, when copper levels fall below normal or the sulfate level is high, molybdenum uptake as low as l-2 ppm may be toxic (NRC-NAS, 1975) .
The manganese levels in forage were greater than the recommended l-10 ppm for cattle in all accessions on both dates. Dietary levels of manganese are not known for sheep, but the levels reported here are most likely adequate.
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In general, zinc levels were adequate for cattle and sheep, but were below levels considered to be adequate for cattle and sheep after June 30. A decline in zinc content with advance in season is common for most grasses (Murray et al. 1978) . Supplementation of zinc has increased cow and calf gains on zinc deficient forage (Mayland 1975) . 
IO
An important attribute for determining the value of a species is its palatability. If the species is to be used for forage then the species must be used by the animals. The 14 accessions were evaluated at 3 dates in 1980 for their relative palatability by allowing sheep to graze "free-choice" and then rating the degree of use. The use of wheatgrasses, except the RS-hybrid, declined in July Burning early in the spring (mid-March 1981), at least 3 weeks and increased slightly in September compared to May grazing before growth began, removed all of the dead plant material and (Table 5 ). Use of the hybrid increased steadily with the advance in did not inhibit subsequent growth. Although, there was consideraseason. A similar increase in use occurred for tall fescue and the 3 ble variation in the number of seedstalks between subplots within Russian wildrye accessions. These 5 accessions were probably the nonburned and burned plots, the data suggest that burning preferred because they produced fewer seedstalks than the other tends to stimulate seedstalk production in most of these accessions accessions and tended to remain green longer.
( Table 6 ). A regression analysis was performed to test whether use was influenced by the amount of seedstalks. The results clearly indicate that an increase in the numbers of seedstalks reduces the use (Fig.  1) . Sheep grazed strips clipped the previous September at a much heavier rate because they were not hindered by as many seedstalks. Evaluation of these rates showed that there was little difference in the palatability of the various accessions in the grazed strips.
Removal of the standing dead material by burning should encourage greater early use of the accessions. Heavy grazing in the spring, following burning, may also reduce the number of seedstalks by removing flower primordia. Hyder and Sneva (1963) discuss more fully the implications of the morphological and physiological factors that affect grazing management of crested wheatgrass.
Effect of Burning on Seedstalk Production
Since utilization decreased with an increase in numbers of seedstalks, it was hypothesized that burning early in the spring, before growth commenced, would remove the old, standing dead seedstalks, and other litter, and might reduce the numbers of seedstalks produced in the current year.
An index based on leaf yields, crude leaf protein content, and sheep preference gave the following ranking: (1) Bozoisky-Select, (2) RWR-V13, (3) RWR-128, (4) Tall fescue, (5) RS hybrid, (6) Fairway 128, (7) Nordan, (8) CWG-163), (9) Fairway, (10) CWG-R,(lI)GWG(M34-38),(12)Siberian WG,(l3)CWG(V6_7),and (14) CWG-hybrid (Table 7) . Although the index was developed 
